Augmentation of kidney injury by basic fibroblast growth factor or platelet-derived growth factor does not induce progressive diabetic nephropathy in the Goto Kakizaki model of non-insulin-dependent diabetes.
Diabetes is now the most common cause of kidney failure. The pathogenesis of diabetic nephropathy in both type 1 and type 2 diabetes, however, is still incompletely understood. Two mechanisms postulated to contribute to the pathogenesis of progressive diabetic nephropathy are glomerular cell proliferation and glomerular visceral epithelial cell or podocyte injury. The aim of the current study was to determine whether the aggravation of mesangial cell injury or podocyte injury in isolation would induce progressive diabetic nephropathy. Specifically, we examined whether the administration of either platelet-derived growth factor (PDGF) or basic fibroblast growth factor (bFGF) in sub-nephritogenic doses might lead to an aggravation of kidney structural changes associated with hyperglycemia, resulting in progressive kidney damage in the Goto Kakizaki (GK) rat, which is a genetic model of non-obese non-insulin-dependent diabetes mellitus (NIDDM), in which progressive kidney disease does not develop spontaneously. The results demonstrate that the administration of PDGF to hyperglycemic GK rats led to acute mesangial cell proliferation and activation as assessed by 5-bromo-2'-deoxyuridine-positive nuclei and immunostaining for alpha-smooth muscle actin. Despite acute mesangial cell activation and proliferation, PDGF treatment had no long-term effect on either kidney structure or function. Similarly, treatment of GK rats with bFGF, despite the augmentation of podocyte injury as demonstrated by de novo expression of glomerular desmin expression, did not lead to the development of progressive diabetic nephropathy. In summary, the data in the current manuscript suggest that the additive effect of hyperglycemia and superimposed isolated mesangial cell or podocyte injury does not lead to progressive diabetic nephropathy. This further emphasises the multifactorial nature of the pathogenesis of progressive diabetic nephropathy.